With these observations in mind it was decided to assess the degree of atheroma in all the major vessels in an attempt to demonstrate more severe involvement in the cerebral arteries as compared with the rest of the body.
Materials and Methods
The material was derived from 32 consecutive autopsies on patients over the age of 50 years. All the major vessels supplying the head and neck, trunk, and all four linmbs, with the exception of those supplying the bowel, were removed for study. The cerebral and coronary arteries were opened with a fine-pointed scissors until the lumen became so small that this was nio longer possible. The vessels were examined almost immediately without prior fixation and without staining for fat. Each artery was then examined for the degree of atheroma. The technic of appraisal of atherosclerosis used was that originally described by From the Departments of Neurology and Pathology, Baragwanath Hospital and the South African Institute for Medical Research, Johannesburg, South Africa. 66 Gore and Tejada.7 For a comprehensive summary of the method we feel we can do no better than to quote from Gore et al. 8 "In brief, the quantitative appraisal of atherosclerosis entails estirnations of the extent of surface involvement and of the decimal fraction of this involvement comprised by each of 4 types of intimal lesions. Intiinal lesions are characterized as: grade 1, lipid streaks, spots, or patches; grade 2, fibrous and atheromatous plaques; grade 3, necrotic, hemorrhagic or thrombotic plaques; anid grade 4, calcified plaques. In terms of surface area there are 5 groups: group 0 includes those cases presenting less than 5 per cent surface involvement; group A, 6 to 15 per cent; group B, 16 to 33 per cent; group C, 34 to 50 per cent; and group D, surface involvement exceeding 51 per cent. These features, comprising a 5-digit figure, represent the "atherosclerotic profile" which by appropriate weighing is converted into an atherosclerotic index expressing severity on a scale ranging from 0 to 100. The weights assigned to each type of intimal lesion vary logarithmically: a value of one is assigned to grade 2, a tenth to grade 1, and 10 to grades 3 and 4. The sum of these weig,hted values is multiplied by the area factor, a figure which varies direetly with the proportion of the intimal surface which bears any type of atherosclerotic alteration." As an example, an atherosclerotic profile of B3511 indicates that between 16 and 33 per cent of the surface area of the vessel is covered by atherosclerotic lesions. The first digit, 3, indicates that three tenths of the lesions are lipid streaks, spots or patches (grade 1), the second digit, a, that five tenths of the lesions are fibrous plaques (grade 2), the third digit, 1, that one tenth is ulcerated, hemorrhagic or thrombotic (grade 3), and the fourth digit, 1, that one tenth is calcified (grade 4).
The atherosclerotic index is calculated by first substituting the weighting factor for the area involved (0=1, A=4, B=1-0, C=16, D=30). The fraction of each grade of lesion present is then multiplied by its woighting factor (grade 1=1, grade 2=10, grade 3 and 4=100). The total value obtained for the grade of lesions is then multiplied by the area factor.
In the above example the atherosclerotic profile of B3511 becomes the atherosclerotic index 10 (3/10 Circulation, Volume XXV, January 1962 X 1 + 5/10 X 10 + 1/10 X 100 + 1/10 X 100)= 253. Since the theoretical range is 0-3000, the additional introduction of a constant multiple, 1/30, provides a more convenient index ranging from 0 to 100. In the above example the final atherosclerotic index, to the nearest whole number then becomes 253 X 1/30 or 8. Robertson9 has pointed out that the technic of Gore and Tejada is so devised that fairly accurate comparisons can be made by investigators throughout the world because by constructing their formula for the atherosclerotic index they gave the complicated lesions such as ulceration and calcification, heavy weighting and thus wittingly or otherwise gave prominence to those features of atherosclerosis that are most easily and accurately assayed. It should be added, however, that the technic, as used, is based entirely on subjective impressions.
For convenience the popliteal arteries were included under the femorals and the axillanr under the subelavian.
Histologic sections were not taken as a routine and were employed only in those cases in which there was difficulty in distinguishing atheroma from Monekeberg's sclerosis or where the nature of the lesion was in doubt.
Results

Individual Arteries
Aorta. This vessel was affected more frequently and more severely than any other vessels and confirms the findings of other investigators'0' 11 that the aorta is the first anatomic area to be involved by atherosclerosis. Eight of the aortas (25 per cent) examined had less than 5 per cent of their surface area affected by disease and only five (16 per cent) had more than 50 per cent of surface area affected. The majority of lesions found were lipid streaks and fibrous plaques only. One aorta had no lesions at all, and calcified, ulcerated, or hemorrhagic lesions were found in 13 vessels (41 per cent). The atherosclerotic index for all 32 aortas examined ranged from 0 to 27.1, with a mean value of 6. In 24 (75 per cent) the atherosclerotic index was less than 10, a figure indicatingf relatively slight involvement.
Carotid. Of the 32 vessels examined, only three showed ulcerated or calcified plaques. In seven vessels there were no lesions at all. The atherosclerotic index was below 1 in 25 vessels. The majority of vessels 19 (60 per Circulation, Volume XXV, January 1962 cent) showed less than 5 per cent of their surface area involved by disease. The most severely affected vessel showed an atherosclerotic index of only 5.
Cerebral vessels. Twenty-nine of the 32 superior cerebellar and posteroinferior cerebellar arteries were found to be completely free of disease. Of the total of 192 cerebral arteries examined, 113 (60 per cent) were found to be completely free of disease. No ulcerated, hemorrhagic, or calcified lesions were found in any arteries. The middle cerebral artery was more affected than any other. Of the 79 arteries with lesions, 38 showed minimal lipid streaking only, and the highest atherosclerotic index obtained was 5. There was no marked difference between the incidence of lipid streaks and fibrous plaques. A few arteries showed isolated fibrous plaques with no lipid streaking. A rather surprising finding was that the area of involvement of the cerebral arteries was, if anything, less than the coronary arteries.
Coronary vessels. Of the 192 examined 128 (66 per cenit) showed no lesions. A calcified lesion was found in only one vessel (left anterior descending). The remnaining lesions were all lipid streaks or fibrous plaques, in approximately equal proportions. Ulcerated or hemorrhagic lesions were not observed. In only six arteries was a significant degree of atheroma found. The highest atherosclerotic index recorded was 8.
Subelavian. The findinogs here were almost identical to those in the carotid arteries, which might be expected. Seven vessels showed no lesions, and in only one vessel was an ulcerated lesion found. Only two arteries showed a significant degree of atheroma, anad the highest atherosclerotic index recorded was 4.
Brachial. Of the 32 vessels examined, 29 showed no lesions and three had minimal lipid streaking. In the 25 cases in which lesions were found in the subelavian-axillary arteries, the lesions appeared to stop sharply at the commencement of the brachial arteries.
Iliac. These showed a similar pattern to the aorta and apart from the aorta were the most heavily involved arteries. Although not sep- arating them for convenience, the internal iliac arteries showed consistently mnore severe changes than the external iliaes. Of the 32 vessels examined, only 10 were completely free of disease, and 11 instaicees of calcified and ulcerated lesions were found. The highest atherosclerotic index recorded was 16.
Femoral. No calcified, ulcerated, or hemorrhagic lesions were found. In 16 vessels (50 per cent) no lesions were seen.
Posterior tibial. OCnly 6 of the 32 vessels examined showed any disease, and this consisted entirely of lipid streaks or fibrous plaques in very small amounts.
Renals. Twenty-three of the 32 ar-Leries examined showed no lesions. In the remaining nine vessels only lipid streaks or fibrous plaques in very small quantities were found. No renal artery showed more than 15 per cent of its surface area involved. Table 1 depicts the assessment of atherosclerosis by area involved. Table 2 deimonstrates a comparison of atherosclerosis according to the severity of the lesion. the atherosclerotic indices of all the vessels examiined in all 32 subjects. These tables clearly demonstrate that (a) the aorta is the most severely affeeted, (b) the cerebral vessels are not more severely involved than the coronary arteries, (e) the peripheral arteries show ininimal involvement, and (d) in any one case there may be complete dissociation between the severity of atheronma in one group of vessels as compared with another.
Discussion
In an attempt to investigate the anomaly of frequent cerebrovascular accidents but infreqnent coronary and peripheral vascular thrombosis in the Bantu, a study was undertaken involving an appraisal of the degree of atherosclerosis of virtually every major artery in a series of consecutive autopsies in subjects over the age of 50 years.
The findings indicate that, contrary to expectations, the cerebral vessels do not show more severe atheroma than coronary vessels anid that, if anything, the degree of cerebral atheroma generally lags behind that of the coronary arteries. The results also confirm the findings of other investigators that atheroma in one artery may not necessarily reflect the degree of atheroma in another artery in the same subject. This latter finding is in accord with the observations of numerous other investigators. Winter et al.'2 found coronary atherosclerosis in each decade to be more severe than cerebral atherosclerosis, and that the degree of atherosclerosis in the cerebral arteries may vary widely fromn that in the coronary arteries. In any one case there is very little correlation between degrees of atherosclerosis in the systems. Groom et al.13 in a comparison of coronary and aortic atherosclerosis in the Negroes of Haiti and the United States found that there were many cases, particularly in the Haitian group, who had relatively marked aortic atheroma with only a minimal amount of coronary disease. The reasons for this are unknown but it does seem that the absenee of a constant distribution is difficult to explain on the basis of diet alone, as one would then expect the degree of atheroma in one artery to parallel that in another.
Winter et al.12 suggested that the differential distribution of atheroma in arteries mnay be under the control of -different factors. This has received sonie support from the work of Katz and Stamler'4 on chickens in which coronary atherosclerosis was inhibited by administration of estrogen but aortic lesions remained unaffected, and recently Constantinides et al.,15 by using diethylstilbestrol. arrested the progress of preestablished aortie but not coronary atherosclerosis, without influencing significantly the hypereholesteremia.
It was considered of interest to compare these results with those obtained elsewhere in the world by the same technic. Gore et al.'
have examined the coronary arteries and aortas in a series of autopsies in the U.S.A., Jamnaica, Japan, and India. Table 4 shows this comparison by area involved in the coronary arteries. To make the numbers more comparable to their series the six subdivisions of the coronary arteries in the 32 cases from Baragwanath Hospital were added together (192 arteries). These data are compared with those obtained from Gore et and severity of lesion the Baragwanath cases showed considerably less involvement than the American and Jamaican series, but approximate fairly closely to the Indian series. The comparison between the cases from the U.S.A., Jamaica, and Baragwanath is illustrated graphically in figure 1 . Table 5 compares the aortas in these series that show a similar trend. This is illustrated graphically in figure  1 . Table 6 compares the average atherosclerotic indices in the aortas and coronary arteries of the American, Japanese, Indian, Jamaican, and Baragwanath series. The high values obtained in the American series is again a striking feature.
There is little doubt that the Bantu does develop atherosclerosis although it is considerably less severe than that observed in white subjects. 16 We certainly cannot agree with Laurie and Woods,'7 who claimed that aortic atherosclerosis in the Bantu is very little different in severity from that of the European. The severe grades of atheroma were infrequent in our series. Nevertheless most workers have been impressed with the relative rarity of stenosing and occlusive coronary artery disease in Bantu subjects with severe aortic atherosclerosis, and no one in South Africa agrees with Laurie et al.,6 who claim that ischemic heart disease is frequent in the Bantu. Similarly Robertson9 found that although atherosclerosis was frequent, ischemic heart disease was rare in Jamaica, and he has suggested that chronic atheromatous degeneration and acute coronary thrombosis are separate diseases. Sacks4 working in Cape Town Circulation, Volume XXV, January 1962 found that in certain age groups within his series of autopsies and particularly in women, the differences in the incidence of myocardial infaretion in the Coloured and the European subjects appeared to be more impressive than the difference in the incidence of severe coronary atherosclerosis and that this findinig may possibly be due to some additional factor operating more commonly in the European. It seems, therefore, that the degree of atherosclerosis is not the only factor determining the evolution of clinically apparent disease. The minimal degree of atherosclerosis in the peripheral vessels of our series is striking. At times this feature was so clear-cut that the commencement of the brachial artery could almost be pinpointed anatomically by the sudden cessation of atherosclerosis. This patchy distribution of atheroma seems to favor the views of Holman et al.18 on the pathogenesis of atherosclerosis, who suggested that mesenchymal cells in the arterial wall are capable of taking up precursors that infiltrate through the arterial wall and then convert these precursor substances into lipids. Others19 oppose this view and claim that the lipids in the atherosclerotic plaques are directly infiltrated from the plasma of the circulating blood and that the focal rather than the diffuse distribution of atheroma suggests that specific sites in the lining favor lipid infiltrations. Holman et al.18 considered that the distribution of atheroma in blood vessels indicates that there are specialized end-organs in the arterial wall capable of responding to hormones and under eonditions of hormonal imbalance produce abnormal quantities of lipid.
Summary and Conclusions
The degree of atherosclerosis in the major 100 arteries of the body was assessed in 32 conseeutive autopsies on Bantu subjects over the age of 50 years. The findings are discussed in relation to current concepts of the pathogenesis of atherosclerosis.
Despite the high incidence of cerebrovascular catastrophies and the low incidence of myocardial infaretion in the Bantu, cerebral atherosclerosis is not more severe than coronary atherosclerosis.
Atheroma of the peripheral vessels is rarely seen in the Bantu even in the presence of signifieant aortic or iliac atheromia.
Atheroma is a disease of patehy distribution and in any one patient the degree in one vessel bears no relationship to the degree in another vessel.
The degree of atheroma is not the only factor determining the evolution of clinically apparent disease. Myocardial infarction and isehemic heart disease in general are clinical and pathologic curiosities at this hospital and seem to be more rare than can be accounted for purely on the basis of the absence of severe grades of atheroina.
Atheromna in the Bantu is far less severe than that described from the U.S.A., and the more severe types of lesionis are rarelty seen outside the aorta aind iliac vessels.
